Introduction
The molecular diagnosis of rare genetic diseases requires detailed clinical phenotypes and processing of large amounts of genetic data. This motivates large-scale collaborations between clinicians, geneticists and bioinformaticians across multiple sites where patient data are pooled together to increase the chances of solving rare cases, and validating novel genes. For example, the UK Inherited Retinal Dystrophy Consortium (UK-IRDC) has set up a collaboration between London, Manchester, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 (Figure 1 .C). We have also integrated the existing SimReg tool, which suggests a characteristic phenotype per gene (Greene et al., 2016) . Both methods work on a filtered list of variants and are explained in detail in the Supplementary sections 4 and 5.
Research application: genes ranked per HPO term
Individuals with the specified HPO term and their solved gene are listed on this page. We retrieve the list of known disease genes from the gene-HPO/OMIM mapping [2] and we score these genes with Phenogenon to assess their support in our dataset. Furthermore, we rank all genes according to their Phenogenon score for this HPO term to enable gene discovery in our dataset. (Paila et al., 2013) but currently neither provides full integration with HPO. As it stands, Phenopolis is an ideal platform for studying pleiotropic genes (Supplementary Figure  3) and how variation in different parts of the same gene could lead to different seemingly unrelated phenotypes . In the next iteration of our software, we plan to intergrate tissue expression databases, allowing for genes and transcripts to be prioritised by cell type when the disease affects a specific tissue type. Furthermore, we are working on including copy number variation data, inferred from exomes using ExomeDepth (Plagnol et al., 2013) . We also plan on interfacing with the Genomics England GenePanel app to retrieve relevant genes and contribute novel disease genes. Collection of phenotypes and prioritisation of genes can help elucidate which features are informative for a particular gene and warrant close inspection in clinic. The systematic chronological ordering of patient features obtained from clinical history can be informative in discerning between conditions which might appear similar, for example rod-cone and cone-rod dystrophy. Currently, a limitation to obtaining detailed phenotypes for our retrospective cases is the manual input of HPO terms and we are investigating data mining of health records to pull data efficiently. Given the utility of this software within the UK-IRDC, we hope it will be of use to other groups collaborating on the genetics of rare diseases. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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